Eight new aminoboron compounds derived from primary diamines and the pinacol-protected product of 3-fluoro-2-formylphenylboronic acid have been prepared and characterized fully. Reactions proceed to give the corresponding cyclic products arising via initial aldimine formation followed by a secondary hydroamination step. One compound contains a pendant amine group which was used to make a novel boron-containing Schiff-base ligand along with the
intermediate aldimine. However, only one set of resonances was observed in the 1 H and 13 C NMR data suggesting one major racemic (chiral at the ipso carbon and the coordinated nitrogen atom) regioisomer mixture where the two methyl groups in the backbone play a significant role in the regiochemistry of the reaction. To confirm the structure of 4, we carried out an X-ray diffraction study and the molecular structure of which is shown in Fig. 2a and crystallographic data provided in Table 1 . As expected the amine group bonded to the boron atom is the sterically-least congested one where the dimethyl groups avoid the steric bulk of the large pinacolato fragment. Bond distances and angles are similar to those reported previously for related systems. [9] (a) (b) To examine the possibility of using N-substituted diamines we then investigated the reaction of N-phenylethylenediamine with 1 and found the reaction proceeded selectively at room temperature to give one regioisomeric mixture, 5,
where the least sterically-hindered amine group is bound to the boron atom.
Once again, spectroscopic data are consistent with this formula and an X-ray diffraction study confirmed the formation of this racemic isomer (Fig. 2b) . Bond distances and angles are also consistent with those found in compound 4.
Addition of a diethyl ether solution of 2-aminobenzylamine to 1 gave the corresponding cyclic product 6, where the least sterically-hindered amine group is presumably bound to the boron atom. To confirm the regioselectivity in this reaction, we carried out a single crystal X-ray diffraction study on this compound, the molecular structure of which is shown in Fig. 3 . To be submitted to Heteroatom Chemistry
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We then turned our attention to reactions of 1 with diethylenetriamine to give the cyclic product 7, with contains a pendant primary amine linkage that allows for the potential functionalization into a wide array of possible groups. To demonstrate this point, reaction of 7 with salicylaldehyde in CH2Cl2 at reflux afforded the novel Schiff-base derivative 8, albeit in somewhat low isolated yields (20%). To investigate the potential use of this compound as a ligand for transition metals, we decided to examine its reactivity with diethylzinc as Zn(II)
Schiff-base complexes are well-known to display potent antimicrobial activities. [20] [21] [22] [23] [24] [25] We were delighted to find that addition of 8 at low temperatures to solutions of ZnEt2 afforded the corresponding Schiff-base complex 9 in moderate yields (Scheme 2). The observation that a peak is observed unchanged in the 11 B NMR spectra at 10.4 ppm confirms that the boron group remains intact during this reaction. Spectroscopic data and elemental analysis are consistent with the proposed structure but, unfortunately, all attempts to grow single crystals of 9 suitable for X-ray diffraction studies proved unsuccessful. SCHEME 2 Synthesis of a Zn(II) Schiff-base complex containing pendant aminoboron groups
With elementally-pure samples in hand, we decided to investigate compounds 1-9 and the non-fluorine containing derivative of 2 as a control (10) for their potential antibacterial (Table 2 ) and antifungal ( and allow the synthesis of more potent and specific biocides based on these templates.
│ CONCLUSIONS
We have prepared and characterized fully eight new aminoboron compounds derived from the pinacol-protected product of 3-fluoro-2-formylphenylboronic acid. Reactions of primary diamines proceed to give the corresponding cyclic products arising via initial aldimine formation followed by a secondary hydroamination step. While all compounds were tested for their initial antimicrobial activities, it appears that the Zn(II) Schiff-base complex 9 shows broader and overall more potent activity than the other test compounds. Further studies are currently underway to understand this structure-activity relationship in an effort to design more potent aminoboron antifungal and antibacterial agents, the results of which will be reported in due course.
│ EXPERIMENTAL
Reagents and solvents used were obtained from Sigma-Aldrich. 2-(2-(4,4,5,5-Tetramethyl-1,3,2-dioxaborolan-2-yl)phenyl)imidazolidine (10), the non-fluorine containing derivative of 2, was prepared as previously reported. [9] NMR spectra were recorded on a JEOL JNM-GSX400 FT NMR ( 1 H: 400 MHz; 11 B: 128 MHz; 
│ Synthesis of 2-(2-fluoro-6-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-

yl)phenyl)imidazolidine (2)
A Et2O (5 mL) solution of 1 (0.62 g, 2.48 mmol) was added dropwise to a Et2O (5 mL) solution of ethylenediamine (0.15 g, 2.50 mmol). The reaction was allowed to proceed at RT for 4 h at which point a white precipitate was collected by suction filtration and washed with Et2O (3 x 5 mL) to afford 2 as a white solid. 
│ Synthesis of 2-(2-fluoro-6-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
yl)phenyl)hexahydropyrimidine (3)
A Et2O (5 mL) solution of 1 (0.94 g, 3.76 mmol) was added dropwise to a Et2O (5 mL) solution of 1,3-diaminopropane (0.28 g, 3.78 mmol). The reaction was allowed to proceed at RT for 48 h at which point a white precipitate was collected by suction filtration and washed with Et2O (3 x 5 mL) to afford 3 as a white solid. 
│ Synthesis of 2-(2-fluoro-6-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
yl)phenyl)-1,2,3,4-tetrahydroquinazoline (6)
A Et2O (5 mL) solution of 1 (0.94 g, 3.76 mmol) was added dropwise to a Et2O (5 mL) solution of 2-aminobenzylamine (0.46 g, 3.76 mmol). The reaction was allowed to proceed at RT for 30 h, at which point the solvent was removed under vacuum to afford an off-white solid which was washed with Et2O (3 x 1 mL) to 
│ Synthesis of 2-(2-(2-fluoro-6-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-
2-yl)phenyl)imidazolidin-1-yl)ethanamine (7)
A Et2O (5 mL) solution of 1 (0.68 g, 2.72 mmol) was added dropwise to a Et2O (5 mL) solution of diethylenetriamine (0.28 g, 2.71 mmol). The reaction was allowed to proceed for 24 h, at which point the solvent was removed under vacuum to afford a white solid. Recrystallization from CH2Cl2 (10 mL) and hexane (5 mL) 
│ Synthesis of bis-(2-((E)-((2-(2-
(
│ Stability testing of boron compounds
In an NMR tube, compounds 1-10 were dissolved in DMSO and analyzed by 11 B
NMR spectroscopy. The solutions were stored at 37 o C for 2 d at which point the compounds were reanalyzed by 11 B NMR spectroscopy. No significant degradation of the compounds was observed over this time period.
│ X-ray crystallography
Crystals of 4 and 5 were grown from saturated solutions of CH2Cl2 and Et2O (1:1 volume) stored at 5C. Crystals of 6 were grown from a saturated solution of CHCl3 stored at RT. Single crystals were coated with Paratone-N oil, mounted using a polyimide MicroMount and frozen in the cold nitrogen stream of the goniometer. A hemisphere of data was collected on a Bruker AXS P4/SMART 1000 diffractometer using  and  scans with a scan width of 0.3 and 10 s exposure times. The detector distance was 5 cm. The data were reduced (SAINT) [26] and corrected for absorption (SADABS). [27] The structure was solved by direct methods and refined by full-matrix least squares on F 2 (SHELXTL). [28] All non-hydrogen atoms were refined using anisotropic displacement 
│ Determination of minimum inhibitory concentrations (MIC) and median lethal concentrations (IC50)
MIC and IC50 values were determined for compounds that exhibited >20% growth inhibition at a concentration of 100 µmol/L in the initial screening assays.
Assays were performed as described previously on two-fold serial dilutions of active compounds in triplicate. All compounds were tested at a minimum of 8 and a maximum of 10 concentrations obtained from one dilution series (1000-1.95 µmol/L) for median lethal concentrations against susceptible bacteria and fungi. The MIC of a compound was considered to be the lowest assay concentration at which it inhibited microbial growth by more than a mean value of 90%. [30] Absolute IC50's were estimated by fitting a four parameter logistic curve to the microbial growth data (percentage inhibition) using Prism 6.01
(GraphPad). [31] A reliable estimate of the absolute IC50 could not be obtained for any of the compounds against methicillin-resistant S. aureus through fourparameter logistic regression of the growth data. Therefore, IC50 values against methicillin-resistant S. aureus were obtained using the Trimmed SpearmanKarber method. [32] 
